Reduced coronary vasoconstrictor activity of hemoglobin solutions purified by ATP-agarose affinity chromatography.
Stroma-free hemoglobin (Hb) solutions are being developed as blood substitutes. We previously described coronary vasoconstrictor activity of Hb solutions prepared by conventional methods. In the present study we assessed the constrictor activity of unmodified and covalently modified Hb solutions purified by ATP-agarose affinity chromatography. The starting material was a red cell lysate, partially purified by ultrafiltration. Coronary constrictor activity was measured as increased perfusion pressure in isolated rabbit hearts perfused at constant coronary flow rate with buffer containing various concentrations of added Hb. The starting material increased perfusion pressure by 35 +/- 7 mmHg at 50 mg/dl. Purified Hb, retained by the affinity column, increased perfusion pressure by only 18 +/- 2 mmHg at 50 mg/dl. Hemoglobin covalently linked to ATP or pyridoxal phosphate, then purified by affinity chromatography, also had less constrictor activity than the starting material. Thus, a substance, removed by affinity chromatography but not by conventional purification, contributes to the vasoconstrictor activity of Hb solutions.